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How to Set
Up Your
Geospatial

Annotation
Workflow

Working with geospatial data, like
satellite imagery, drone footage, or GIS
layers, comes with unique challenges.
Think of scale, resolution, multilayered
data complexity, the list goes on.

We understand that many teams rely
on open-source tools or freelancers for
annotation, but as projects grow, so do
the challenges. Errors, slow workflows,
and difficulty keeping up with new
maps can make in-house annotation
unsustainable.

This guide will help you transition to
more efficient solutions that can scale
with your needs. Read on to find
solutions to the most common
challenges in data annotation for
geospatial projects.
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Who Is This Guide
for?

ML engineers

® | ack of high-quality geospatial
data for model training.

® Time-consuming annotation
workflows interrupting
development tasks.

® Need for precise and scalable
annotation tools for large
dataset.

Data scientists

® Difficulty ensuring annotation
accuracy and consistency across
complex geospatial data.

® Managing the balance between
automation and human input.

e [nsufficient domain expertise to
handle unique geospatial
features.

GIS experts

® | imited access to advanced ML
tools for geospatial data
annotation.

® (Qvercoming technical challenges
with labeling multi-layered spatial
data.

® Integration issues with existing
GIS systems and data formats.

Industry-Specific Use
Cases of Geospatial
Annotation

Fraud and Abuse Retail

Financial Services Healthcare

Disaster Recovery

Infrastructure Energy




Geospatial data annotation plays a vital
role in various industry projects that
depend on accurate and customized
labeling.
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Autonomous Vehicles and
Transportation

Map accuracy and real-time
decision-making.

Object detection and navigation
using LIDAR, radar, and camera
data.

Environmental Monitoring and
Climate Research

Tracking environmental changes
through satellite imagery.

Supporting conservation and
climate strategies.
Urban Planning and Smart Cities

Infrastructure optimization.
Resource management for multi-

layered, complex maps.
Defence and National Security

Surveillance and terrain analysis.

Threat detection and
reconnaissance.

Agriculture

Optimizing irrigation.
Monitoring crop health.
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Construction

Planning and site monitoring.

Managing infrastructure
development.

Aerospace and Defense
Aerial imagery labeling for threat
detection.

3D model development for
military operations.

Logistics and Supply Chain

Route optimization.

Refining transportation and
distribution networks.

Disaster Response and
Management

Mapping affected areas for
emergency response.

Enhancing rescue operations and
recovery efforts.

Forest and Wildlife Conservation

Monitoring forest conditions.

Detecting deforestation and
preserving biodiversity.
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https://labelyourdata.com/industries/geospatial-data-annotation

What |s Geospatial
Data and How to
Work with [t

Understanding geospatial annotation
starts with grasping the nature of the
data used for this task.

Geospatial Data Cycle

g ( SOURCE
t data providers

stewardship

format, metadata, quality
assurance, architecture

backup access

updates
delivered data DATABASE

data managers

data delivery

APPLICATIONS

GIS users

____analysis, modelling, integration,
visualization, decision support

Types of Geospatial Data

g GIS Layers

Multi-layered GIS data that integrates
spatial and attribute information for
advanced spatial modeling and
decision-support systems in industries
like transportation or defense.

Map ia a layer combination
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% Drone Footage

Dynamic, real-time datasets allowing
for highly localized geospatial analysis,
especially in areas like construction
monitoring or agricultural
assessments.

&  Satellite Imagery

High-resolution datasets used for
large-scale pattern detection and
predictive modeling in environmental
analysis, urban growth, and
infrastructure development.
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Geospatial Data Formats

These formats fall into two main
categories: spatial data formats and
geospatial image formats. Each

serves a different purpose, but both are

essential for accurate geospatial data
annotation.

Spatial Data Formats

Specialized formats used for storing

and managing geospatial information:

Vector formats:

GeoJSON, KML, Shapefile, WKT
— used to represent geographic
features like points, lines, and
polygons.

Raster formats:

ESRI Grid, GeoTIFF, JPEG 2000,
NITF — used to store spatial
information in a grid of pixels.

Navigational standards:

AlS and GPS - formats used by
location-tracking devices.

Geodatabases:

PostgreSQL/PostGIS — used to
store spatial data in database
systems.

Unstructured data:

Text or other documents that
contain location references.

Remote sensor data:

Hyperspectral, Multispectral,
Lidar, Radar — used for
collecting data from sensors
and satellites.

OGC web standards:

WCS, WES, WMS, WMTS —
protocols for serving geospatial
data over the web.

Geotagged content:

Geotagged logs, pictures,
videos, social media — digital
content that includes location
data.

Geospatial Image Formats

These formats relate to image data
used within Geographic Information
Systems (GIS):

JPEG/JPG:

Common for compressed
images but not ideal for GIS due
to quality loss from
compression.

PNG:

Popular for web graphics,
supports lossless compression,
but less common in GIS.
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o GeoTIFF:

A georeferenced version of TIFF,
widely used in GIS to position
images accurately on the
Earth's surface.

o ECW:

Known for highly efficient
compression, ideal for storing
large geospatial datasets.

® JPEG2000:

An improvement over traditional
JPEG, offering better
compression with less quality
loss.

® SID (MrSID):

Used for large images, enabling
easy viewing at different
resolutions.

® NITF:

A format used primarily in
military and intelligence sectors
for imagery with detailed
metadata.

[ TIFF:

A flexible format supporting
multiple image types, frequently
used in geospatial applications.

To improve geospatial analysis, you
should understand spatial data and
image format differences for
compatible annotation workflows.

Geospatial Data Sources

Satellite Imagery (Remote
Sensing)

Offers a global perspective with
high-resolution data. Provides
the foundation for large-scale
analysis in ML models. Satellite
imagery is instrumental in
environmental monitoring,
urban growth analysis, and
precision agriculture.

Free datasets:
|EEE DataPort GeoTIFF

Examples:

- Landsat
- Sentinel
- MODIS

These platforms capture multi-
spectral and temporal data for
time-series analysis and multi-
layered geospatial modeling.

Aerial Imagery (Drones and
Aircraft)

Aerial imagery from drones
offers higher resolution than
satellites, ideal for precise
studies. Machine learning
models use it for object
detection, land use, and
infrastructure monitoring.
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https://ieee-dataport.org/data-formats/geotiff















https://www.sciencedirect.com/science/article/pii/S2215016123000286?ref=pdf_download&fr=RR-2&rr=8cedd5b95f5f24c1





















https://assets-eu.researchsquare.com/files/rs-4107374/v1/1412899e-56e0-453a-976a-bb5151ebd986.pdf?c=1710862914
https://assets-eu.researchsquare.com/files/rs-4107374/v1/1412899e-56e0-453a-976a-bb5151ebd986.pdf?c=1710862914















https://labelyourdata.com/case-study/landfill-detection-model
https://labelyourdata.com/case-study/landfill-detection-model
https://labelyourdata.com/industries/geospatial-data-annotation?utm_campaign=geospatial-guide&utm_medium=PDF&utm_source=last-page

